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J Agricultural and natural resources education in 

tCo-fbar colleges is ex^amined a? in^^veal^ed by a study of science 
education that involved: (1) a review of the literature, (2) an , 
exarainatit>n of 175 colleqe catalogs and class schedules from colleges 
nationwide, and (3) a survey of 1,275 science teacfheps. Part X of the 
study report discusses -aqricu ltur« and natural science curricula in 
terms of the . number of courses listed in the catalogs for ea'cK. of 
eight categories; agriculture (general) , animal science, plant 
scienc^v soil science, natural resources (gener al) , - f prestry , 
ijildlifeA and wildlands, and fcod science. Data tables outline course 
offerings by college region, type of control, and "size: the percent • 
o]E cours^es in each category b y ..instriict ional mode; and the percent of 
courses with pre^pequisites. Part II discusses the results of , the 
faculty survey, providing ijifcrnation o-n agriculture and natural' 
resources faculty, students, course goals, inst ructionaT aqtlvlties,, 
-grading and testing, instruq tionfil materials, and course improveient. 
Part III presents summairy s-'-atemen^s pointing to the growth of 
a(n:icult u^re and natural resources programs and' the need tc improve 
ta^ic science and math* prerequisites, communication skills of 
students, and the use of media in agriculture instru<bt^6n. Th« survey 
questionnaire is appended. (Jp) . ' - 
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^' This inonoijroph is oru? of\\ series of twelve publ ic«t1ons^eal irnj 
w'ith St. Jeru es )n tw-yiMr colleges. These pieces are concerned 
with iMji icyltuVer biology, chemistry, earth and space sciences,^ 
f»( onofliu e/iqineer ing, inte(jrated social sciences and anthropology, 
inte<irated n«Uura1 sciences, nwitheniatlcs, physics, psychology, and 
sociology. Ixcopt for the nwnograph dealing with encjineerintj transfer 
prorjriims each was written by staff associates of ^he Center fOr the 
Study of Conwunlty ColVinjes under a grant froin .the National Science 
foundation [if^lD 77-18477). 

ly addition to the primary author of this monograph, several people 
wf»re Involved in its execution^ Andrew Hill and William Mooney were' 
instrumental irj developing some of the procedures used In gath<|ring the 
data. Others Involved in tabulating Information were Miriam Beckwith, ^ 
Jt?nnffer Dark, William Cohen, Sandra Edwards, vlack frledlander, and 
Cindy Issacson. 

field Research Corporation in San Francisco, under the direction of- 

tleanor Murray* did the computer runs in addition to printing the 

Instructor survey employed in that portion of the project dealing with 

JnstVuctionat^XI*^*^S;«v/.BQPJ^*ii*v' ^RIC Clearinghouse for 

vlunior Colleges and\Janice Newniark,- AdB»\n1strat4ve Coordinator of the 

Center for the Study of Comimin'ity Colleges, prepared tho'materlal s for 

publitation. Carmen Mathenye was responsible for^ man^^c^}pt typing. 

vJennifer Clark did the final compilation of the various bit^Hographles 

for each monograph. 

Florence B. Brawer coord inated^the writing activities and edited 

each of the pieres. Arthur M. Cohen was responsible for overseeing the 

entire project. ' ^ 

. In addition to these' people who provided so much'Tnput to the final- 

ization of this product, we wish to thank Edward C. Frederic!^ -of the 

University of Minnesota who reviewed the manuscript and Ray.Hannapel and 

Bill A^r^lge of the National Science Foundation, who Were project 

monitor*,'. " ' 
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Arthuc.^M.' Cohen Florence B. Drawer^ 
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sen NCI CnUCAIlON IN IWO-YCAR ' 

/VGRlClIllURf AND NATURAL RrSOURCFS 

Twj)-year conmunlty and jur>ior colleges enroll more than four million 
students, ono-third of all students In American higher education* Cbrrent 
figures show that 40,^percent of all first-time, full-time students are in 
two-year colleges. Add to this number t^e^^ople beginning college as 
part-time studertts and those attending the two-year college concurrently 
with or su|)seqiier\t to enrolling in a senior institution, flrst-year stu- 
dents taking two-year college courses then appt'oximate two- thirds of all 
freshnion. /These students are enrolled In a wide range of courses--transfer 
occupational, remedial, continuing' education, conmOnity service, and, 
terminal degree. Coming from all walk?i of life and different cultural and 
ethnic backgrounds, they represertt a wide /ang^ iof dges. 

Despite th^ awareness of both size and d'ive^ity, many quejstions 
exist regarding the ways that two-year college scltnce curricula address 
t,hese challenges. For example, how many Students are enrolled in science 
courses? What scienpe disciplines and what courses are most frequently 
found in two-year col leges? Do course*s vary in different types of In- 
stitutions or in/different regions of the country? Do courses thagt are , 
ostensibly the same have similjir course"goals and content* or do stiJdent 
and, faculty, predilections stimulate variety? Do instructional practices 
reflect thtf needs and interests of a. heterogeneous student bod(y, or do 
they'mlrrdr the tradit-iQpal practices of four-year college and university 
science courses? ^ " ' / , 

Under a grant from the National Science "Foundation (NSF), the Center 
for Che Study of Coitifmjnity Colleges has been Involved In a study Of cur- 
riculum and instruction in two-year college science and science- related 
technology programs. The disciplines under the purview of NSF and In- / 
eluded within this study were agriculture* biology, 'engineering, mathe-/ 
matic<;, chemistry, earth and space sciences, physics. Interdisciplinary 
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science,' anthropology, psychology, sociology, and economics. Three 

separflte but interrelated activities were Involved^ a 1 Iteraturf? search ' '/ 

was conducted for each discipl ine, curriculum ciata were gathered, and 

Instructors were surveyed to detennine instructiona) practices. The^e ^ 

activities were' conducted in-order to answer' questions held by those 

Involved in science educatiori on the Institutional, district, state an(^ 

national levels and to provide the science education comnunl ty with a base 

line of data that nwy be used by future researchef^ Investigating changes ^ 

ahd trends in curriculum and instruction in the science's in two-year \ 

colleges. . " • 

This monograph Is concerned with the scientific aspects of agriculture 
and natural resource, education in two-year colleges. It Is dfvided into 
three parts, tiie ci^rrlculum study, the study of instruction, and conclu- 
sions. In thr first sections on curriculum and Instruction, the appro- 
priate literature is interwoven with the findings of our study. 
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PART I 
THE CURRICULUM STUDY 

Our Interest in conducting these studies for the National Science 
Foundation centered on the scientific content in. agriculture education-- 
not the occupational or vocational. Our focus was at the course level, 
not at the program level < .The literature, however, centers on programs. 
Programs are examined for their transferability, for their comparability 
within a state, and, most frequently, for their occupational content and 
relevancy. The literature concentrates on thre^ ma^or areas of curi^icular 
concern. First, there. Is thfe fiterature. that focuse^ on the rol^ of the 
two-year programs vis-a-vis liigh ^chool programs and four-year institutions 
--In other word^, on the need\for program articulation. The second major 
topic rel<ites to the programs /themse1ves--transfer, technical, vo^jational, 
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*o/ adult--and tht success with- w^^;^ these programs meet the needs of . 

^/tudents who are either transferring to four-year Institutions or In Job 
placement. .Tied in with this topic are the various* studies that sif^vey 
the number of programs offered, student enrolment, and faculty employed. 
The third area describes the types of courses that should comprise a pro- 
gram and, particularly, the balance between technical and general educa- ' 
tlon courses, between work expeVlence and theoretical courses, and between 
courses In vdenceSnd agriculture courses. While tht above discussion 
compirtmtntalVIze^ these three areas Into discrete categories, within tht 
llttraturt th#^ tend to be Interwoven. 

METHOD • 

In or«<rr"t^stabl1sh a base line of Information regarding curriculum 
In tht sciences In two-yea'r colleges, and spetlflceliy here- -information 
about agriculture and natural resources--spec1al sampling and data-gathering 
procedure^ were tstabllsl^td, . ^ ^ 

Tht Sifmplf . . , ^ ' 

Tht first sttp was to aistmblt a rtpr'tstntatlvt samplt of colltgts. 
Tht starting point was an tarlltV study by 1;ht Ctnttr for tht Study of 
Conmunlty Coljtgts for th^ National, Endowmtnt for tht Humanltlti. This 
study had lilrtady assembled a san)ple (balanced by collect control, riglon 
and size) of 178 colleges. Using this sampl# ai the Initial group, the 
presidents of th'is.e colleges 'were Invited to participate In the current 
study. AQceptanclis were received (rom 144 of these schools. 

A matrix was then drawn with cells representing nine college size 
cattgorlts forVach of six rt^lons of tht cod^itry. Usltig tht 1877 
^w\iixJ}^^ (AACJC, 1977). tht Idtal sht/ 

region breakdown for a 175-college sample was calculated. The remaining-^ 
31 cjolltgts wtre selected by arraying all colltgts In tht undtr- 
Ttprtstnttd ctlls and randomly stltctlng the posslMt participants^ 

*For a^complett report of the procedures used In this study, tee 
Hflll and Mooney, 1979, Eric Document Number 167 235, 



The S(iajpHnq technique use^ In this study produced a balanced sample of 
Mb two-year colleges. The fQl lowing table shows tiow close oyr sample Is 
to the percentage J)reakdOwtis df the nation's two-year colleges- (A re- 
gional list of participating colleges is found in Appendix A.) * 

> 

^ * Inh]^ 1 

^rcentage of 175-College Sample Compared to National 

J^Percentajes by SIze.^.Regidh and Control * * 
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Proce dure 

College catalpgs and diss schedules for the* 1977-78 academic year 
Were obtained from each of the 175 colleges participating in this stucly. 
For the curriculum phase a three-level method of classifying courses was, 
em[)loyed* First, based upon the catalog course description, teach of the' 
science courses was |:|^aced into one of six major curriculum areas: ' 
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Agr1cult(hT ami Natural Resources, Hiplogical Sciences, Engineering 

5cie?nces and Technologies, Mathematics ^nd Computer Sciences, Physical ' - ^ 

Sciences, and Social and.Betiavioral Sciences. These areas were chosen 
because they closely reflect- the instructional administrative organiza- 
tion of two-year ci^llegbs-as well as the organ! z^^tion of national and 
internal ionaV P^'ofess iona 1 science organizations and agencies such as 
,the National Science Foundation. 

^ T|(e secorul level of cljj^i f i ca t i on was based. upon th^ major subjects i 
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field disciplines /ithin t^iJRi'^oad area. Closely related courses .wore 
placed into categories basqd on catalog descriptions of subject matter. 

/in order^ to be included in this study of science and science technology 

^education in tfie two-year college the course^ description had to meet 
certain criteria. These criteria had been established af the onset of* 
the study to conform with the-Natlonal Science Foundation guidelines 6n 
sjrience and t'^o proviti^? internal consistency in the selection of courses 
•for a 1 1 the d i s c i p 1 i nes . , ' ' 

The major criteria were that courses had as their primary focus the 
acquisition of knowledge based on scientific fact, theory, and principles 

• and that skills and/or practical application of scientific knowledge 
were of secondary inn^ortance. With these criteria a number of offerings 

binder agricul tur^ and natural resources which emphasized mechanics, 
field practice ar)d prWects, production, business, training of animals, 
clinical w^rk , ar)d hands-on experience were omitted. f%wever» courses 
offered uncjer other departnients could be included (e.g., a class in turf 
managenH>nt offered by the recreajtion department or a course in soils 
offered under biology or civil engineering) provided they met the ibove 
criteria. 

The categories *that were formed and the subdivisions within each are: 

Agri cul\ure-General , 
Intro/Orientation 
Pests and Their Control 
Agriculture Engineering 
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Anlnwl Scit?nce - ' • . ^ 

Aninw^ 1 Science \ ^ 

^ Aniiiwl SreeJing 

^ 'Aninwl Nutrition , ' 

Aniin^T Hefll th ' . 
.Aj[)imal Husb«f>dr^ ^ - • - 

Plant Science ' ' 

PlcuU ^Sctence* . ^^-^ , ^ 

A g HJh omy . . , — 

Horticulture ' - 
Ornamental Mprfi culture 
Greenhouse * - / • *' 

Plant Pathology , ^ 

Soil Science. 

Soil Sciente 
' Irrigation/Fertilization 
Soi 1 Mechanics 

Natural Resources . / 

Forestry /' 
.Introduction j 
Fpres^ Sciences / 
fTorest Technology ^ . 
Forest Products / * " . ' . 

Wildlife and Wildlan<is' 

Fisheries - ' . ' . 

Wildlife ' ' . . - * ^ . 

Range ■ , • 

Wil'dlands 
Water 

• Food Science v . * 

• ' ■ ^ ^ V ■ ■ ^ - ' ■ 

(A coiin)Vt?t^ description orthese categories Is found In, Appendix B ), 

After all courses were classified for the t977-78 academic 'year » 
class schedules were exartjlned and 'thft number of sections offered (day, 
evening, and weekend credljS courses) /or each term was determined. Pre- 
requU1Ce<;, and Instructional modes (e.g., lecture, lecture-lab) were »o 
determined. * 

,, » > 

RESULTS 

Two-tbirds of the colleges' list at least one of the des'tgnated 
courses in their catalogs and. 61 percent offer at least one course during 



i2 - \ : 



the academic year. Table 2» developed froi^t>)e procedure described' 
abcTvo' presents an overall view of the agrl-cuJ-ture -and r\4tural-^cftSAU£*^ 
curriculum offered in two-year colleges for the 1977-7lfi academic year.. V .. 

In^examinjrM; the specific tyn(>s of fbufse?v, that college^ list In., 
their catalogs and actually schedule* we found that the mqSt .popu1,ar ^ 
courses Were in pla>it and. soil science followed by aYiimal, science' and' 
agriculture-general course*; (Columns 1 and 2), In temis'of the total / 
.number of courses listed in the schedule* .f^owever» thf^r^ wer^^morfe anima"]^ 
science classes than soil science (Column 3). Our analyses also Indicated 
that relatively few institutions Include courses in the areas of natural 
resources, and food science and even fewer actually sc.hec^led them during 
1977-7H/ In fact, we found so few courses ii\ natural resources general' 
ar^^Mfeod scierK:e that a further refinei>ient within these categorio\s was 
nof'ijndertaken and these areas were, not Included in additional analyses, 

' In addition to an overall view of curr^iculum we. e^arhine<^ <;li f ference? 
that existejii b^ region* control, and size- Table 3 represent^'! the agri- 
culture and natural resources curriculum that is actually schea|iiled, . 
broken down by these three variables. ' ^--^^ 

The most striking featyre of the regional breakdown is the 'strong 
relatiqnshlp between locale and offerings- Whilfr none of the colleges 
in the h^ortheast and only a few in the Middle States offer courses in 
agriculture and/or natural resources, the probabdj^y of a college offer-, 
ing them steadi ly increases- as one moves west. This is most dramatically 
evident in the areas of forestry and wildlifQ^-fisheries. However, it 
must be pointed/QLU.^J.hat the fact that colleges in the West offer courses" 
In all categori^ ^may- be V function of co-llege size since 52 percent of 
the large institutions are in the West. 

The variable of control (public or private) not only influenced 
by college size but by emphasis. Of the private colleges, 89 percent are 
in the small category and 43 percent -have a liberal arts orjentation. 
These factors individually and* especially, in c^hsort would severely 
limit the number of private cal leges, whose curriculums would include 
such courses .* „ ■ 
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' - Table 2 ^ • . 
Agriculture and Natural Resources flfr the Two-Y«ar Colleges. 1977-78 Academic Year 

. ^5 Percent of Percent of * Percent ' Percent oj*, Total 

, Colleges CblljigeJ of Total Ag, & Nat, Res. 

Listing This Listing This Ag.; * Nat. Res. Sections Listed on 

Type of Course T^pt Course Type Course Courses ScKeduT*^ 

1" Catalog - in Class [TsteH^on Lectut^e Laboratory 
: , . Schedule Schedule 





(n-175) 


(n-175) 


(n-976,) 


(n-1459) 


(n-9 


Agri cul ture-General 


33 


27 


9 


8 


6 


Anl;ma1 Jcience 


39 


31 




21 


■ 19 


Plant Science > 


46 


39., - 


35 , 


35 


41 


Soil Science 


. '50 


40 


14 


'14 


17 


Natural Resources -General 


o 

24 


16 


3 


6 


2 


Forestry 


17 


13 


8 


8 


8 


Wildlife & Wildlands 


21 


m 


7 


6 


4 


Food' Science 


, .13 . 


10 


3 


3 


3 



Note. 1\ 118 colleges (67X of sample) list one or mprea^culture and natural resources courses 
- ^ in the College catalog. . ^-^-'"^ 



Table 3 

'course Offerings by College Region; Oontrol. a>«d J>l/e (in Perc«nt)-x 
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' Total 






Resign 


Group 


Sam^>l e 


North- 
east 


Middle 
States 


South 


N 


"(175) 


(U) 


(21) 


(54) 


Agrlculture- 










^General 


21 


/ 0 


10 


T5 


Animal Science 


31 


0 


10 


?tl 


Plant Science 


39 " 


0 


14 


32 


Soil -Science- 


40 ' 


0 


h 


30* 


Forestry 


. 13 


0 


5 


7 


Wildlife/ 










Fisheries 


# 14 




0 


7 



West JMalns 



33 
36 



3? !)/ 
55 • 46. 
50 >5 



10 



50 



54 



Control^ 
Public Private 

(147) (28) 


11 


n 






35 


11 


44 


11 !' 


^ 48 


0 


16 


■ ' 4' 


'17 


J" / 

0 ^ 1 



. size 

Sum 11 Med. 
1-1499 150i 
749, 
(10)^(78) 
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Si:(» of college riflturnlly influences the variety of courses offered. 
Ttu> fi»oU i^vfdent differences are the hi^hoV rtvailabinty In large cftlleges 
of com se^^ in ja()^u*l ture-(HMierrtl , pliant science, forestry, and wildlife- 
fish^^rio?;. The fir>¥in(} that those courses are usually found In large 
colleges is related/to a^sufficient student pool, a larger teaching staff; 
and adequate fftcilrtles and resources to accomiwdat^morNe diversified 
offerings. In adfd tlon, the facts that large Institutions are also 
public colleges and that the majority of large schools are In the West 
certainly Influence the pattern of offerings. ' 

College catalogs were used to determine instructional mode for eaCh 
of the classifications (see Table* 4). 



Table 4 

Percent of Courses In Each Category 
by Instructional Mode 





Lec 
Only. 


Lecjj- 
Lab 


Lec- 
Lab- 
Field 


Other 


Agr 1 cul ture-Generfl 1 




40 


5 


3 


Animal Science 


5r 


4> 




• 2 


Plant Science 


25 


63 


9 


3 


Soil Science 


35 


56 


4 


Natural Resources -General . 


77 


7 




16 


Fores try , 


40 


42 


8 


9 


Wildlife » Wildlands 


45 


39 


12 


3 


Food Science 


22 . 


. 78 







Classes designated as lecture only Jere those that did not have a ^epar- 
Ate but required laboratory. Howevftr, lab experiments and/Or demonstrar 
tlon^ may be incorporated Into the'class time within lecture courses. 
Lecture- lab classes were those that required a set number Of laboratory 
hours in addition to the lecture hours, Lecture-lnb-fleld courses were 
those that used field trips or field workftiin prepaVatlon for or in 

n • ■ . ,' 



« 



rWreferr^ii to courses \ 



j' ^ m 

cooperation with t;he Mb work. Ihe (•ate<)ory "olh4?.rWreferr^ii to courses 

thn\ wort^ oftVjrpti by mt>ans of closoil cirgjit TV (jp <:fl!n()us, thj^se th^t 
wt>rf» offertKi vio optMi TV cfuinnols^ rtnd those th^t' 1 i ^ed individualized 
instruction. -If 

Fxrf»(>t for th<» Nntur^l Rosourcos-Gener^) 1 tAli^c^ory , the lecture course 
does not domincite. Rather\ the lecture-hib fojj^t is heavily relied on • 
to provide an opportunity to apply the subject" niaiter learned In the 
classroom to <\ practical situation. The' neM to utilize a "hands-on" 
aj'f[)roach to learning and to incorporate ^t^tlon^ that require knowing 
the "how" and "why" of what is being lea^n^ll is a cardinal principle among 
write.jTs and educat(jrs in the fU»ld.^ Our' (^ta clearly show that this 
principle has been absorbed into currlcular arid 1 nstruction^J practice. 

Our flfjalysis of units assigned. to those lecture-lab and lecture- 
lab-fiotd classes, and ^\]^ division of hOi|rs between the lecture portion 
and the lab revealed considerable variation. Three- anJ four-unit courses 
were the most conrion, followed by two. units and then five. One of the 
recommendations that enierged from the 1967-68 regional seminars op agri- 
cultural education (Sidney, 1968) was that the lab work should be eqji^l 
to or greater than the class theory hours. Our findings show that 
generally such a division is used. In three-unit courses th)e prevailing 
'arrangenients were two hours of lecture and two or three hours of lab. 
In four-unit courses the inost conmon divisions were three hours of lelcture, 
two of lai), followed by three .hours of lecture and three of lab. While 
a number of other patterns wer^ also observed, mOst of thdm adhere to^ 
the concept that the tline in the lab should^be at least equal to, if not 
greater than, the time spent In lefcture. 

One of the best indicators of the linearity of curriculum is tH« use 
of prerequisites as entVytlevel blocks ion course enrollments. While 
there Is concern amonj educators over course sequence and 'linearity, 
concern is primarl ly^dlrected to four-year programs (Conriissi on on 
Education in Agriculture and Natural Resources, 1967a, b; Hamilton, 1968; 
Thompson, 1974). Our search revealed almost no discussion on this topic 

. 12 • 
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spo( if tcdily directed '^t two-yeor cpUefios. 

i^ur fiiuiinqs <n lablr U)Ow t^rti the nmjority of courses do not 
? hnvo prt'n^qul si tt»s . 

Pronmuisi tes 



Nini<)or of Courses Percent with. 

Actually Schmiuled Prerequisites- 



Aqriculture-rionerii I B8 20 

Animal Science ' . * .205 ■ . ?0 

P1«nt Science 342 25 

Soil Science 137 ^ 35 

Forestry 78 .44 

Wildlife A Wildlftnds 68 41 



In -addi tion» no clear pattern enierged' when we examined the type of 
prerequi*;! te needed within each of the above categories. Within genera! 
agriculture prerequisites were needed more often for classes in pests and 
their control t^VJin for the other two groups. - The most common prerequisite 
was nn introductory course although somj classes required biology, botany ,^ 
or Introductory horticulture. Although in animal science certain courses 
in all the snjbcategories had prerequisites, they Were required more fre- 
quently In animal nutrition, animal health, and animal, hufbandry classes. 
Axiain. the. nwst common was an introductory course^ but in animal nutrition 
chemi<;try was required as frequently. In animal health and animal hus- 
bandry instructor's permission was the next most frequent followed by 
animal anatoi!\y for the former and animal production for the latter- 
Plant science also had ^soim? courses in all categories that had a 
prerequisite, but they were needed most in agronoiny, hor^culture, orna- 
im?ntal horticulture and qreenhouse. The mo>it common was an introductory 
course 'or part of a series. Plant-shrub-tree Identification also served 
as prerequisites for. greenhouse and ornamen-tal horticulture as did botany' 

13 . 



for th^ Idtter, fach category with in soil science had one ))rerequisi to 

thdt wa*i required nK)»*e tban Any other, but for; e^ch category. It differed. 

Tor soil Sjtienre it was chemistry; for Irrigation it was an introductory 

course 1r) fertilization followed by chemistry; and 1o soil mechanics It 

v<as stntic. M^erhanics followed by an introductory course and then math. 

Al though, n>ore coursi'^s In for^try required a J>rerequ1si te than In all 

the other CcUogaries, the requirements varied enormously. Nowhere was 

» ♦ 

the lack of a consistent course pattern or sequence more apparent. 
Prerequisites included an Introductory course on forest conservation* 
s^econd-year standing, measurejnent , surveying, and math. In wildlife 
courses the most common prerequisite was ecology Or an Introductory 
conserV(Uion course, but in the oth^^r categories within this group again 
the requii-onxMits vavied enormously. 

Our .analysis of cou»*se sequencing reveals that In agriculture and • 
natural resource classes the use of prerequisites Is both, limited and 
highly individualistic. Those institfltions that have them seem to Impose 
their own, and consequently there is neither a clear norconsistent cur- 
riculum pnttern. The only indication of structtire to emerge is that 
within tho different categories an introductory pr more elementary 
course 1s the most frequent prerequisite. 

Suminary 

Agriculture and n^atural resource courses are listed and actually' 
scheduled in 60 percent of the community colleges. More colleges offer 
soil science courses followed' by plant science, aniffwl science, and 
agriculture-general. However, the nwst prevalent offerings within these 
categories are in plant science, followed by animal science and then 
soil sMt^nce. So few courses were scheduled in natural resources general 
fo(y.i science that they were not included in most of this discussion. 

There is a very distinctive regional pattern to offerings In these 
disciplines. While they are not offere^ In colleges In the Northeast ' 
and only Infrequently offered in colleges In the Middle States, the 
probability of a college offering them steadily Increases as one moves 

» 
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wrst. Not ^v'^'Pf'^'^^f^^jly* CQursos In thp»se fields are prlmaft ly found In 
the K^jvjrt* |Hjt)lir institutions. Many courses Jtlli'ze d lecture-lab 
format. While there. Is considerable variation in the division of hours 
between the lecture-l«6 portions for coursJs with equivalent units, the 
lab hours are generally equal to or greater than the hours spent in 
lecture. The use of prerequisites within the categories is both limited 
tind hiijhly individualistic. 
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' PART II 

Two soparate but related concerns dominate the literature on In- 
struction, The prlnwry concern revolves about the Instructional methods 
and practfcG^i that best effectuate the transfer of Glassroa|l learning to 
nonacademlc occupational surroundings. Interacting with th^s Is a secon- 
dary concern--how to maximize student learning In classes with an 
increasingly diverse student population, not only In terms of ability but 
in terms of background and experiences. These concerns are translated in 
the literature on instruction Into two major areas.. The first continues 
the lon<]-stat)ding emphasis on learning by doing and blending the theoreti- 
cal wJth the applied through the use of work experience, field trips* 
labs and otht^r ^^ands-on" approaches. The second area encompasses the 
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proyronis » c ompotor-basod oducot 



ill iztng instruction {pr^Mph, audio- tutorial 
ional systems » iwstery learning, and 



MET»K)0 

The first^stop In asse^ising 1nstruct1^)n«1 practices In the sciences' 
was to establish a random sample of colloqes. The procedures used In 
putting this sample (N«=]75) together Is described in the first section on 
curriculum. Briefly, each college jiresi dent who agreed to participate v 
In th<j study was asked to nan>e a contact person at the school, who was ^ 
given the title "on- campus facilitator." 'All communication and corres- 
pondonce between the Center for the Study of Conmunlty Colleges and the 
sample colleges was conducted through the 175 on-campujs facilitators. 

Once the college catalogs were obtained from each schooi, the Center 
staff read each course description In the catalog and put courses In the . 
appropriate category according toM^course classification system that 
had been developed (see Part I). Thejiext %tep Involved counting the 
science course offerings In the Fall,/l977, day and evening schedules of 
cUssei;, A list was developed for eacV^col l^g^-Ahat sfjowed the courses 
offered and tt)e number of sections of the course that were listed In the 
schedule of classes. 

The selection of Indtvldual class sections was done by drawing %> 
every thirteenth sectlor) In each of the six major science areas'. After 
randomly selecting the first college, the system was automatically 
sel f-randomlzlng. 

Using this procedure, every thirteenth section wi^s pulled off the 
schedule of:classe<i and recorded on a checklist for the facilitator at 
"leach school. This checklist Included the name of the Instructor listed 
as teaching the section, the course title, section number, and the/iays 
and time the cla^s met. A copy of this checkll st ^was kept at the Center 
to tally the surveys as they were received. ■ , 

A survey fomi (see Appendix C for survey) foil^ each Instructor , was 
mailed to the campus facilitator, together with Iflst'^uctlons for 
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rompleting tho questlonna in.* and a returr\ ej^elope addressed to the san»e 
facilitator. The return <»nveloi>e had the iiBtructor^ naiiH? listed as the 
r'oturn address and was clearly marked "Confidential • " this eiiabled the ^ 
on-campus facilUator to keep an exact record of who had responded without 
opening the envelope. This techni(]ue ijuArantees confidentiality to the 
respondent while also, enahlimj ^he facilitator to follow fip on the re- 
trieval of surveys from nonrespondents . 

Questionn.-iires were mailed between February ?0 and April 10, 1970, 
to 1,683 instructors. Since this was] after the completion of the fall 
term, 114 surveys were not deliverable due to faculty dismissal, retire- 
niont, death, etc. An additioric^l 77 sections were cancelled. Of the 
1»49? deliverable surveys, 1 ,?7(> were returned. This established an 
overall resoo^I^ rate of ?^5.5 [lercent. Questionnaires were retrieved 
from 100 percent, of the faculty sampled at nearly 69 percent of the 
colleges. Ta[)le 6 shows the relationship between completed surveys irv 
the different disciplines and the percent of the total number of science 
class sections offered in these disciplines in the 1977-78 academic year, 

Of the l-,275 questionnaires returned, 38 were retrievH from in- 
structors of a(}riculture and natural resources. The results reported 
here are based upon these responses and, as Table 6 indicates, the per- 
cent'atje that this number represents-^equal s the percentage of agriculture 
and natural resource sections among the total science sections considered 
in our study. Thus while the actual number of agriculture and natural 
I resource instructors sam?>led is small, the match between responses ^and 
total sections increases the level of confidence in our data. 

RESULTS • ' 

Since instructional practices cannot be separated from either In-* 
structors Or students, this section will begin with the data compiled 
from the survey on these two groups. , ' . 

What do the faculty members look like? Our research reveals a 
generalized profile of agriculture and natural resource instrucjiors find 
/ also.delineat.es some distinctive characteristics. TJiey tend to be 



18 



23 



. / 



Percent of Survey Responses and 
Total Sections by Discipline 



Discipline 



Returns on ^e 
Instruction 
Survey-'-^ of 
total 
^(n«l,275) 



/ 



Agr1culture« 
Biology 
Engineer Ing 
Math/Computf r Science 
Chemistry 
Fa rthV Space 
Phys 1 cs 

Interdisciplinary Natural Science 

Anthropology and Interdisciplinary 
Social Science ^ 

Psychology 

Sociology 

Economiqs 



/ 



3.0 
12.5 
11.3 
30.8 
6.4 
3.6 
3.5 
2.3 

2.4 
11.2 
7.4 
5.4 




77-?aAJadfem1c Year 
-% oTrotal Lee- , 
ture Sections 

\n-49,275) 

3.-0 
10.5 
11 .0 
32.5 

5.1 . 

3.6 
. 3.2 

2.7 

3.0 
11.6 
8.1 
5.6 
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experienced, having taught ihree to ten years, and their highert degree 
tends to be the master's. However, within this broad outline sonie inter- 
esting variations In teaching experience and academic training enn^rge. 

Only Kl percent have tau^^ht more than 10 years, the lowest percentage 
of all the disciplines surveyed. At the other end of the experience 
. spectrum more of these instructor^have taught less thAn three years 
than any other group surveyed {2^%), The phenomejnal growth In one- and 
two-year programs in agriculture and natural resources would seen) to 
account for this atypical exoerl^nce range. 

Several studies document the rate and extent of this growth. Becker 
and Noland (1%8) compared the results of their urvey with one that 

had been conducted four years earlier (Snepp, 1963); They found that 
while the percentage of students enrolled- -In the various programs* (trans- 
fer, technical » vocational/adult) had. changed only slightly, there had 
been an increase of 64 perxent in the number of students enrolled U\ 
agrli:ulture per Institution. In collecting data for the 1975 Directory 

rQ,^_^"^,^5^."^A'".y Education in Agriculture, Agribusiness t Natural Re- 
^Pjir?i^lA'l?l Jil^-^Jl^A"!^^^ Prpelding (1976) was able to 

look at the growth trends since 1967.- The number of institutions offer- 
ing programs in agriculture and natural resources had increased threefold; 
student enrol Iment -was five times greater, and the number of faculty 
teaching in these programs had grown by 675 percent. Furthermore, these 
Increases seen^ed 'to anticipate growth in the years ahead. 

Except for the engineering faculty, this group of instructors has 
the .largest number whose highest degree Is the bachelor*s (21%). Th1s» 
finding is congruent with the practice reported by Sherman (1968) and 
Sypolt (1976) of two-year* college Instructors of agriculture moving up 
from the ranks of high school vocational-agriculture-teachers. !t my 
also contribute to the question discussed in the literature as to what 
constitutes adequate teiicher preparation and to the need argued by ^ 
Cra(jun (1970) and Haltennan (1970), among others, to work toward the 
acceptance of the master's degree as the minimum standard of preparation. 
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From the sections surveyed the enH)loyn>ent status of the a^jvicul tui^e 
and Natural resource ins true tors^ War instructors in the total 

Ticience sections surveyed was ao follows: 

-Table 7 

College Status of Agriculture/Natural Resource 

Faculty Con>pared to Total Faculty (in Percent) 

Agriculture/Natural Resource Total 



Full-time Faculty 
Part-tinw Faculty 

Department ^r Divisiort Chairperson 
Admini strator 



73.; 78. 7 

13.2 16.0 

21.1 7.2 

5.3 1-2 



Th.it such a high percenta<ie of sections were taught Dy'-di^partment or 
division chairpersons probably reflects the Instructional orqanlzatlon 
of ntost two-year colleges In which agriculture is, If not a\eparate 
division, certainly designated as a separatedepartnient with itsOvw 
chairperson. 

Stu(l_e_n_ts ' 

"while the average initial class enrollment in all the science dis- , 
cipllnes surveyed was 32, agricuT'ture and natural resource course sec- 
tio*fs averaged 26 students. In an earlier NSF study of two-year college 
science faculty (1969) the. median class sizejn agriculture was 18. The 
fact that our study revealed larger class enrollments H another indica- 
tion of growth in these subject fields. These courses continue to ^ 
attract primarily male studenisiwho outnumber the fenjales by a ratio of 
three to one. However, thg.fact -that females constitute almost a third 
of the class enrollments reinforces the trend cited In the literature 
(Anderson > Elkins, 1978; Kuznik 1975; Vorst J Mullen, 1977) 'of the 
incVea^inn'v he,terogeneous student population now found In agriculture 
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courses. The completion rate for these courses Is a very high 90 per- 
cent comj>ared to a 79 percent rate for all the (iisc1pH«!\es surveyed 
(Tablets indicates the completion rates f^p the various science dis- 
cipline's ). * 



Table B 

Completion Rat^s for Disciplines ^ 

Agriculture and Natural Resource^ 90% 

Physics . ' * ' 87* 

Sociology 83* 

Psychology 82% 

Engineering and\1ntegrated Science 81% 

Ec6nom1CS, Biologysand Anthropology 81% 

Chemistry \ 79% 

Earth/Space \ . 76% 

Math \ 7^% 



Several Interrelated factors arejat work* and these may help to ex- 
plain this high coiTll)let1on rate. Fiipt, many of these courses are re-' 
quirements within various > programs--Aransfer or two7year technical or 
certificate--and thos, an incentivj/is built 1n*"to complete them. 
Second, in* the vocat1oftal-techn)<fal curricula, this Incentive is strength 
ened by the emphasis on the relevance of course worjfe: to employment and 
job pl?icement^upon program completion (Elson, 1970; Stenzel ^ Lukens, 
1972; Woods, 1977). A third factor n)ay be related to student advisement. 
If, as the literature suggests (Dwyer, 1978; Elson^ 1970; Jenk'inson, 
1978; Schein, 1967), agriculture faculty are involved with students in 
a counseling as well as an InSitructional role, thH additional inter- 
action should serve as a positive element in student retention. A fourth 
factor may be the ability of Instructors to target their courses to a 
cross-section of students and meet their different needs and objectives. 
When queried as to ^ow to describe the course in terms of the students^- 
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for whom It Is intended, 71 p«rcint reported that it parallels a lower 
division transfer course; 55 percent said it exists for transfer students , 
majoring in one of the ^witUFal resource fields; 61 percent describe it as 
being for occupational students in science technology; and 41 percent 
cite adCPtts seeking further education. ^ 

The instructionaTpractices used by teachers^wil 1 to some extent be 
determined by th^ course goals and objectives that they hold. In order 
to ascertain goals and objectives, we asked instructors to select ^ne 
quality from thr^p sets of four that they most wanted their students to 
achieve. The r^stlts (shown in Table 9) indicate a decided emphasis 
toward the practical and -applied. This emphasis Is certainly consonant 
with the literature which has as one Of its major themes- the necessity 
of providing Students with the technical competencies to obtain at least 
entry level positions in the various specialized agricultural fields 
(Clarldge^ 197T; Eldridge, 1968; Hudson, 1976; Manley» 1968; Woods. 1977). 

How doe"^ this- emphasis on the practical and applied translate into 
the actual us^ of class time? Table 10 lists the percentage allotment 
of class timein agriculture/natural resource classes as compared to the 
allotment in all the science courses. The greatest cleavage between 
agriculture and natural resource cU(fs^ and science classes In general 
is in the amo\int of class time s^t on field trips. This finding 
serves to support the views presented In the ^literature on the importance 
field trips have In instruction In such classes (Anderson, 1972; 
Montario. 19.77; Kunday S. Tinga, 1978). 

Aside from the allotment of class time» we also looked at^the per-, 
centage of faculty utllj^ing these different class activities. As ex- 
pected, virtually all Instructors lecture, and nearly all use quizzes and 
exams. Guest lectures are used i'n 26 percent of the agriculture-classes* 
compared to only 1^ percent of the total sample. Agriculture and natural 
resource ins^tructors are also distinguished from their colleagues In the 
other science fle^lds by thfe mjmber who use laboratory practical exam- 
inations and quizzes, 37 percent compared to 18 percent of the total, and 
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* Tablff 9 

Oes1r<»d Qgalltles for Students 



1) Unders^tand/appreciate Interrelationships of science 
* i^nd technology with societ;y 

2) Be able to understanc^ sclenti f 1c research literature 

3) Apply principles learned In course, to solve qualitative 

and/or quantitative problems A 

4) Develop proficiency in laboratory methods and tech- 

niques Qf the discipline 



culture 
23. 7t 

.57.9 
13.2 



1) Relate knt?wledge acquired in class to real world 

systems and problems 31.6 

2) Understand the principles, concepts, and terminology 

of the discipline 47,4 

3) Wvelop appreciation/understanding of scientific 

method 

4) Gain "hands-on" or field experience in applied practice 18.4 



1) Learn to use tools of i^esearch in the sciences 

2) G«1n qualities of mi net useful In further education 

3) Understand self 

4) Develop the ability to think critically 



21.1 
21,1 
2.6 
50.0 
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Table 10 

Anx)iint of Class Ttw Devoted to Activities 



Agricul ture/Natural 
Resource Classes 



lecture 42% 

Class Discussion ' 11 

Field Trips 10 

Lab Experiments by Students 9 

Quizzes/Exams 6 

Lecture/Demonstration Experiments , 6 

Viewing and/or Listening to Film 

.or Taped Media^ 5 

Student Verbal Presentations ^ 3 

Laboratory Practical Exams 2 

Guest Lectures 1 

S 1 mu I at 1 on/Gami ng * 

Other 2 



Indicates lesn than one percent. 
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evon nwre by the number who used field trips-'-50 percent conn)ared to 
\0 percent of the-tot^l. Interestingly, d large nuii)t^er (POT conmared to 

oflthe total) use fmniia. Thus, while these courses are in general 
ttUitttTx much like other science courses, the differences' that do exist 
are hll in the direction of actively involving students in learning and 
providing 'them wi th ^ wider exposure to the actual problems* practices, 
and situations that they are likely to encounter in occupations in the$e 
fields: 

Instructors were asked not only if they used media and instructional 
aids but also the type and frequency. Table 11 shows the use of in- 
structional r»edia and aids anK)n9 agriculture and natural resource instruc 
tors ahd compares their usage to all science instructors surveyed. 
Agriculture and natural resource instructors are most distinctive in the 
frequency of their use of Glides, overhead transparencies and natural 
preserved or living specimensVjhey are most like their colleagues in 
the other disciplines in their tendency to eschew such technological 
approaches as closed-circuit TV. videotapes, and audlotapes/cassettes. 



Instructors were asked to what extent var*1ous classroom activities 
are used to determine students* grades. Only twp activities played an 
important part in determining the grade; these were quick-score objective 
tests, used by 61 percent of the instructors, and essay exams, used by 
40 percent. Between a quarter and one-half of the instructors said that, 
fiel^ reports, papers written outside of class, homework, participation 
in class discussions, and problem sets were included in evaluation but 
that they counted l^ess than ?5 percent. In light of the I1terature*s 
emphasis on applying the course content to actual situations* it was 
surprl5iing to note .that over f^O percent of tfi^ respondents did not in- 
clude papers* written in class, oral work, workbooks, research reports* 
nonwritten projects, practical exams, an^ problem sets In determining 
the grade. ' , * 

The nwst cormwnly used type of test question Is nwltiple response, 
which is "frequently*' utilized by 60 percent of the agriculture and 
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Tflhle 11 

Use of Instructional Media and Aids (In Percent) 



Freq^iently 

Agriculture 
InS^uctors total 



Occasional ly 

Agriculture 
Instructors Total 



Films 


3 


9 


68 


40 


J^ingle concept film loops 


3 


1 


26 


13 


Filmstrips 


11 


3 


29 


16 


Slides 


40 


8 


- 37 ' 


22 


Audiotape/sllde/film combinations 


3 . 


' 3 


18 


16 


Overhea^i projected transparencies 


40 


20 


26 


27 


Audiotapes, cassettes, records 


0 


3 


11 


17 


Videotapes 


3 


3 • 


24 


1 7 

1 / 


Television (broadcast/closed circuit) 


3 


. 1 


8 


8 


Maps, charts, Illustrations, displays ^ 


24 


26 


53 


. 36-;. 


Three dimensional models 


3 


10 


42 


27 


Scientific instruments 


13 ' 


18 


45 


21 


Natural preserved or living specimens 


37 


9 


24 


7 


Lecture or deironstration experiments 
involving chemical reagents t)r 
physical apparatus 


5 


10 


45 


17 


•V 

•> 
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Mrtturrtl resource instructors'. C(}fnplet1on <^nd essay quostions were the 
next imist popuhir forms of tei»t questions. F.dch Wtis used "frequently" 

by 53 percent rtrui "never used" by 18 percent. •^'Con^^fdtjrlng that In the 

« ti 

total Srti!tt)]o only ?5 percent frequent 1 y used completion questions and 
31 percent used essay ex»ims» the nuniber of a(|riculture instructors using 
these forms is high. . 

Since tests played such a Kirge role in determining students* 
grades, it is extremely important to look at the ahi 1 1 ties that in- 
structors want their student?^, to deriK)nstrate on exams and quizzes. 
Table 1? presents the responses to this question for agriculture and 
natural resource instructors and for the total sample: 



Table 12 

Desired Student Abilities (In Percent) 



Agricul ture 
Instructors 



Total 



Mastery of Skill 
Very Important 
Not Important , 

AcquaintaiTce with Concepts of Discipline . ^ 
Very Important 
Not Important 

Recall of Specific Information \ 
Very Important ' 
Not Important 

Understand the Significance of Certain Works 
Very Important 
Not In^portant , 

Ability to Synthesize CcAjrse Content 
Very Important 
Not Important 

Relationship of Concepts to Student's Own Values 
Very Important 
Not Important 



47 
21 



84 
3 



BO 

3 



53 
13 



45' 
10 



42 
16 



51 
17 



83 
1 



43 

6 



45 

17 



47 

JO 



24 

36 



28 



33 



I ik<? their counto»*|)Aitts in the? other science disciplines, instruc- 
tors In agricul ture ^and natural resources use as th^ir primary criterion 
for quizzes and exams the extent to which students can demonstrate an ^ ^ 
ftC(iuaintance with the concepts in the disciplines. The other abilities 
are conslder-ed "very lin^)ortant" by about half of the respondents in each 
group. Th^ most strikint) difference between agriculture and natural 
resource instructors and the total group is In the importance they attrib- 
ute to ationship of concepts to student's own values." In considering 
this ability so hiqhly, agriculture and natural resource instructors are 
much closer to their colleagues in the social science disciplines ttian 
they are to Instructors in the other science disciplines. 

Placing such a value on this abVlity seems vit first to contradict 
the course goals held by instructors fsee Table 9), There the goal 
"Understand SbU" was c]iven a very low priority in relation to the more 
practical occ^jpationally related goals. But such an emphasis is quite 
consistent with the literature which stresses relating the subject matter 
to the student*s actual world. Joining classroom material to the stu- 
dent's career goals » and analyzing the abilities and n^eds of the student 
in relation to both the curriculum and Its career opportunities (Claridge, 
1971; tlson. 1970; Munday A TInga. 1978; Schein. 1967), 

l".^Ar'^^.<^.'^Jp/l^.,l. /l^.ter 1 a l s 

The choice of reading materials, amount of reading required, a^^l 
the level of* faculty satisfaction with the materials used are all impor- 
tant topics to be explored when considering instructional practices. As 
expfected^ the most widely used reading material was the textbook, which 
was utilized by 87 per^<?nt of the instructors; this was followed veiV 
closely by syllabi anflf handout material (84t). The average instructor ^ 
assigned ?f>7 pages** of textbook read1ng--a figure somewhat low in relation 
to the total sample but close to such disciplines as physics, earth/space, 
and engineering. Two-thirds of the instructors were "well satisfied" 
with the texts » and 88 percent of them had total say in textbook selec- 
tion. The latter was the highest, percentage for any discipline surveyed 
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<jnd» coinp^red to 4? percent for the complete sani()l«» Indicates a high' 
(teqree of tiutonomy for those instructors. 

Slightly over half of the instructors use Journal and niag^ine 
Articles A,nd slightly under half use laboratory materials and workbooks.. 
Again, nearly all the instructors have tot^il say ifKthese materials and 
while satisfaction is htgh with the Journals and magazines, only 47 per- 
cent felt well satisfied with the. lab materials and yorkbooks. The lea?>t 
used reading materials are newspapers and collections of readings. ' 

Instructors , were also asked to note which, if an,y, out-of-c1as5 
activities were required or reconwended. The list of activities included 
on-canH>us educational films, other films, field trips, television pro- 
grams, attendance at museums/eJThibi ts , oi>ts1de lectures, and ^Volunteer 
servi\:e on community projects. Whereas less than five percent of the. 
total sample required any of the- above, a quarter of the agriculture and 
natural resource instructors required field trips and a fifth required , 
attendance at exhibits. In addition, a high percentage recommended the. 
aforementioned activities as well as recommending volunteer service on 
an environmental project, ThlsJ^iterest In expanding the learning ex- 
perience beyond the confines/of the classroom meshes with the overriding 
con^^rn that the curriculum should prepar'e students for at least entry 
level Jobs in the field. Furthermore, it underscores much of the liter- 
ature that take^ the position that only by extending the learning exper- 
ience to out-of-class situations will It be meanlngftil. ^ 
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In addition to determining how instructors te^Ch their courses, we 
wanted to know w)iot the instructors felt they needed to make their course 
even more effective. Table 13 lists the responses and compares them to 
the total sample: 
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Factors ^^''^^<*J>y ^^culty to Ii^t^'2?-?^_^?"^l^L^!^?^i'^^J}?^i 

Agriculture 



Instructors 


Total 


Moro frppflooi to rhoosf^ nV!it6rlAls 


3t 


9X 


More Interaction with colleagues or administrators 


21 


19 


Less Interference from colleagues or administrators 


5 


.4 


Larger class (more students) 


16 


8 


Smaller class 


J 


■ 29 


More reader/paraprofesslonal aides 


11 


13 


More clerical assistance 


16 


17 


Availability of more media or Instructional materials 


58 


36 


stricter prerequisites for admission to class 


13 


. 31 


Changed course description 


8 


6 


Instructor release time to develop course and/or 
material 


63 


38 


Different goals and objectives 


5 


4 


Professional development opportunities for j^tructors 


21 


25 


Better laboratory facilities 


26 


21 


students hotter prepared to handle course requlrfmehts 


34 


53 



The desire for more release time Is not unlqlie to Instructors in 
.agriculture^"^ natural resources; In fact, this desire Is continually' 
voiced among members of the teaching profession at all levels. Whether 
this desire will be reali zed--even with the mov# towards unionization- 
seems very questionable/ given the financial pressures that exist 6n , 
educational institutions At this time. However,- what needs to be recog- 
nised In th1r» monograph Is that a higher percentage of agriculture and 

< 
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natural resource Instructors checked tViis item t;han any other group and 
tKcordlngly, it seem$ imj)ortarit to explore possible causes.'* 

Although frequently a desire for release time go^s hand in hand 
With feelings that classes are too large and/or students in them are 
iniUlequ(Uely prepared, such a connection is not obvious here. True» 
average class size has increased from 18 in 1966^67 (NSF» 1969) to 26 • 
reported In our study. But only. 11 percent of the instructors felt a 
smaller class would be beneficial, whereas a quarter of them felt that 
larger classes would enhance effectiveness. These respondents certainly 
share In the almost un1vers<^l concern for student preparation, but, 
again, fewer of them see thl5 as an obstacle to an effective (iourse than 
any other grou(» surveyed. 

Rather, the desire for release time may spring from the Instructors* 
needs for more media and instructional material, as Indicated both by 
the high percentage who checked t^is Item and by their responses to other 
questions In our study. Whereas In 1967, 82 percent of the agriculture 
Instructors were satisfied with their textbook (NSFi 1969), our findings 
showed that only 67 perlfent were. In the earlier stuc^y, eight percent 
did not use a , textbook whi le our study revealed that 13 percct^nt did^not.' 
Thus there may be a trend toward faculty dissatistactiop with textbooks, 
a dissatisfaction that ma^ result from a combination of factors. First, 
there is the nationwide decline in student reading scores; the impact of 
this is very strong at the two-year college Tevel ?nd may in effect make 
many of the college texts unsuitable. Second, the available texts may 
presuppose certain background knowledge and experiences that are no 
longer valid, given today's heterogeneous student clientele. Third, the 
proliferation of new methods, techniques, and practices in the, fielc^ may ' 
well nwke the older texts obsolete. 

!n addition,. as noted earlier in. this sectioo» a large number of 
these instructors do use instructional- media. From our data we cannot 
tell either the availability and the quality of various forms of media 
or the satisfaction of our responding instructors. We do, however, knovj 
that in institutions where there are media production facilities 80 per- 
cent of the Instructors utilized them. The above findings certainly 
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point to th(> conclusion that Instructional materials in the field need 
Improvement nnd instructors feel strongly that they need release time to v 
dovelop now and better nwterials. 

In^Suflriary 

Our findings indicate that many of the (joals and n»ethods of occupa- 
tional education are translated inta active practice by instructors of 
agrlcul tun* and natural resource courses. Classes are targeted for trans- 
fer and non- transfer students as well as for adults interested in fur> 
therlng their education. Judging from the very high compleitlon rate, 
instructors successfully meet the needs and ecKjcatlonal objectives of this 
diverse student group. Part of their success may rest In the unique blend- 
ing of course objectives to relate the course material to actual job 
connected situations and to the students' own values. 

Instructors utilize activities both In and out of class that Involve 
students In the material » that provide a first-hand exposure to practfces 
in the disciplines* and that promote "hands-on" experiential learning, 
firades are primarily determined by short answer and essay exams. Very 
little emphasis, at least In terms of grades, is given to other types. of 
written asslqnments. Texts are the most widely used reading material 
followed closely by syllabi and hand outs, and there Is some use of 
journal articles and lab materials. While Instructors have almost com- 
plete freedom 1o,.£hoosj^g these-owterlals . there Is some dissatisfaction 
with them. Instructional media, particularly slides, dverhead trans- 
parencies, and specimens are used frequently by. Instructors. 

Most Instructors have taught between three and ten years and their \ 

highest degree Is the master's. To make their count more effective the 

majority feel they need release time to develop materials as well as a 

greater avallabhllty of media and instructional materials. Some would 

\l1ke students who are better prepared, better lab facilities, and smaller 

classes. On balance, however, our findings Indicate that Instructors in 

these disciplines enjoy a great deal of autonomy In their professional 

role, and are generally satisfied with their courses. 
» 
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PART l}l ' , • ; ' 

This monograph presents an overall picture of curriculuD and instruc- 
tional practices In agriculture and natural resources in two-year colleges. 
The purpose of this study was to examine the scientific content In agri- 
cult ure educa tijin'at the- course level. Other !Ltud1es have focused on 
programs. Consequently • there were inherent problems in discussing our 
data with past studies, 

Despite this diffi(julty, two major facts efrterge fr^im the literature 
thkt need to be reiterated. here. The first Is. that agriculture and patural 
resource programs • and consequently the Courses within them, have exper- 
ienced enormous growth In' the past fifteen'years. The second. is that this 
growth mearts that. educational cbnsumers find these programs meaningful and 
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useful in accomplishing occupational and educational objectives. Our 
'findings in no way gainsay the above. Rather using our data as the source 
of discussion, the remarks that fol low suggest areas to which we feel 
those involvt»d with agriculture education may want to turn: 

The finding that the use of prerequisites is limited and that when 
they are required there is no pattern or sequence is surprising. Since 
the courses included in our examination emphasize scientific fact and 
-theory, it seems reasonable that more of them would be built on principles 
l(»arned from prerequisite courses in tbe biological sciences, in chemiitry, 
and in math. The need for a solid foundation in the basic sciences was 
strongly emj)hasized by the Conmlsslon on Edi^iation in Agrlcolture and 
Natural Resources (1967) in looking at four-year prograips. But students 
in two:ye^r programs will also be Involved in tackling the domplex prob- 
lems of Agriculture in the future—either at Ihe technological or scien- 
tific level. In order to do so they, too, need a foundation in scientific 
principles and concepts. Therefore, one of our recommendations is that 
prqyrAm planners may want to evaluate'the basic science component within 
the'variftus curricula and institute a course sequence that uses key ' 
science an« math courses as buildinq blocks for the more specialized agri- 
culture courses. ^ 

Within tKe li'teratgre there is a strong consensus that one of the 
aims of agriculture and natural re»ource curriculum is to develop the 
ability of stud^ots to think, speak, and write effecti vely. These com- 
munication skills are deemed as import^\nt for successful ,&m01oyment as 
are the prf^f iclencies in the various technical specializations. To 
accomplish this, most programs include general educatioo C0Urse5. How- 
ew^rj the Importance of written and verbal expression and activities that' 
encourage skill development need to be incorporated into the agriculture 
and natural resource courses themselves. Our findings 1ndiCa.tj^e that 
acti.vitie^ utilizing such skills are not included in determining the 
. grade, or are accorded minimal importance. We feel that instructors 
^^houid assess both the frequency with which they use such assignments and- 
the 'jmj)ortance they attach to them in order to encourage the development 
of these skills in their students. , 
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Our findings show that a majority of these instV'uctors use instruc- 
tional media in their classes. However, their use of media seems fairly 
conventional s-ince they primarily rely on slides, f11pi5> and overhead 
transparencies. Only infrequently do th^y employ audiotapes, cassettes, 
and'c'losed circuit TV.- In. addition, in examining modes of instruction, 
we found very few courses that utilized individualized instruction or a 
TV format. Thus it seems that the use of audio-tutorial programs and-^ 
computer based systems to^individualize instruction is' not widespread 
and the reports In the literature of their use are Isolated experiments. 

A more innovative use of media is an area that those Involved with 
agriculture education at all levels may want to encourage. Media is 
currently used chiefly to illustrate material. But the ma'ny advances in 
.instructional' technologty have the. potential , ^^jj^^y untapped, to effect 
greater chan^ in both teaching and learning. Instructional technology 
can allow for more flexibility and variety in subject presentation, 
provide more opportunity for independent study, and assist in self- 
pacing for bo^h the rapid and slow learner. ^ " ' . ...^ 

Our data do pot penult us to hazard a guess as to whether, in this 
period of financial belt tightening, the need expressed by instructors 
for release time wHl be realized. However, we can with certainty say 
that instructors of agricultiire and natural resources are faced with an 
increasingly diverse group of srtudents and are in fields wJfere practices 
and technologies are constantly changing. These two facts accentuate 
their need to. Continually up-d&te their course and its materials. 

We have briefly outlined above some.. of the^ exciting uses of instruc- 
tional technology^. Textbooks ^nd other V-eadlng .materials are also 1^^ need 
of attention. But ^to develop either or both of these materials requires 
time and resources. If release time is not forthcoming for instructors 
to work on these, we recommend that program planners, professional organ- 
izations, and instructional specialists at the state and national level 
direct their energy and resources to the development of course materials. 

■ . 6 - 
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APPENDIX A 



Region 1 NORTH!.ASr\ 

C()n nej;; t J cut 

Greater Hertford 
Mitchell 

Miissachusetts 

Bay Path 
Bunker* Hill 
Mt. Wachusett 

Ma i rje 

University of Maine/ 
Augusta 

N»w Hampshire Tech. 
White Piner, 

New York . 

Cayuga- County 
Genesej 
Hudson Valley 
North Country . 

yejrrpnt 

Champlain 
Vermont Col . of 
Norwich U. 

Region 2 MjlDLi_sm^ 

Delaware 

Delaware Te<-h. and C.C./ 

Terry Campus 
Goldey Beacom 



A 



Mar^ljjXid 

Dundalk 

Magerstown 

Harford 

Howard # 
Villa Julie 

New Jersey ^ 
Atlantic 

Middlesex County 
P^ll'^syjva^irla 

Allegheny County/Boyce Cam|>us 

Delaware County 

Harcwn ^ 

Keystone . 

Northampton County 

Northeastern Christian t» 

West Virgin ia 

West Virginia Northern 
Potomac State 

Region 3 SOUTH 

Alabama 

James Faulkner State 
John C. Calhoun State 
Lurleen B. Wallace State 
Northwest Alabama State 

ArjcajTsas 

Central Baptist 
Mississippi County 
Westark 

Florida , 

Brevard 
Edison 
Florida 
Palm Beach 
Seminole 
Valencia 
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Aflflntii 

Cloy ton 
Floyd 

Georciirt M^l I toi y 
Mkkife Geonji^i^ 
South Georgia 

Kentuc ky 
Southeast 

Miss iss 1j)pJ 
M<iry floliiw 

Mississippi Gulf Coast/ • 

Jefft'^rson Davis Cami)us 
Peorl Rivor 
Southwest Mississi[)pi 
Wood 

North Crtroljna 

Chowan Col lego 
Cotistal Carol in<^ 
Ldgeconihe Tech. 
Ha] i fax City Toch. 
Lenoir 

Richn»ond Jj?ch. 
Roanoke-(^ykw<ln Tech. 

GreenvlUe Tech. ^ 
University of South Carol In^^/ 
Lancaster ^ ^ 

Tennessee 

Jackson State 
Martin 
Morris towri 
Shelby State 



Angel \ t\^ 

Lamar Uni versi ty/Orahge Branch 
San Antonio 
V^rnor* Reyiona 1 
- Weatherford 

yjriijvia 

Central Virginia 
Northern Va , /Alexandria 
New River 
§outherr» Sen^lnary 
T i dewa ter \ 
Thoma$ Nelson 
Wythevllle 

Region 4 MmWiST 

Illjnpjs 

Central YMCA 

Danvi lie 

Highland 

Kishwaukee 

Lincoln Land 

Oakton 

WaubonseS^^ 

William Ralney Harper 

I gwa 
Clinton 

Hawkeye Institute of Tech. 
Indian Hills 
Iowa Lakes ^ 
Marshall town 
Southeastern 

Michigan \^ 

Bay de Noc 
Del ta 

Kalamazoo Valley 
Kirtlarid' 
htonroe County 
Oakland 

Suoml 
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Mi nnesota 
Austin 

North Hennepin 
Northland 

Univt^r^City of Minnesota Tech. 
WiVlnwr 

Missouri 

St. Paul's 
Three Rivers 

Nebraska 

Metropolitan Tech. 
Platte Tech, 

Ohjp 

Edison State"' ^ 
Loral ne County 
Northwest Tech. 
Shawnee State 
' Sinclair 

University of Toledo 
''CoiniK and Tech, 

W^ij^ onsi n 

District One Tech. 

Lakeshore Tech, 

Milwaukee Area Tech. 

University Center System/Sheboygai 

Western' Wisconsin Tech. 

Region 5 MOUNT A 

Colorado 
Arapahoe 

Conwiunity College of Denver 

Auraria- Campus 
Morgan 

Northeastern 

Kansa.'^_ ' 

Barton County 
CenJtral 
Coffeyvl 1 le 
Hejston 
St. John's 



Hontand 
Miles 

Np rth Datcotd 

North Dakota St. Sch, of Science 

Oklahoma 
Connors State 

Hillsdale Free' Will Baptist 
Northern Oklahoma 
South Oklahoma City 
St. Gregory's 

South Dakota 
Presentation 

^-ik ^ , ., 

College of Eastern Utah 
Ut^h Tech. 

Central Wyoming 

Region 6 WEST 

/Ujaska 
Ketchikan 

Ariz ona 

Cochise 
Pima ^ 

Cal Ifornia 

American River 
Butte ^ ' 
Citrus 

College of San Mateo 
Collegj? of the Desert 
College of the Sequoias 
Fresno City College 
Hartnell 
Lassen 

Los Angeles PTerce 

Mendocino 

Merced . 
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C a 1 \ f or n la (continued) 

Mt. San Jacinto 
Saddleback 

San Oornardino Valley 
San Oiego Mesa 
Santa Rosa 

Nevada 

Clark County 

Chfflieketa 
Mt.. Hood 
iM>|)qua 

Green River 
Lower Coluntbia 
Peninsula 
South Seattle 
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APPENDIX B . 

Ajl«LC.^lLTlM A^^^^^ NARR^.l-. RESQiJRg^S AND REIATEP TECHfy?lOGlES 
Includes courses and programs having to do with the development » care, 
production, and management of food, natural- fiber , an1mal» plant, forest 
and wildllfp ri>5;ources. More detailed descriptions and analyses can be 
found in tho further breakdown in each of the following classifications: 
Agr \ cul ture-Genera 1 

Animal Science ' . 

Plant Science 

Soil Science . 

Natural ResourcW-Gene'ral 

Forestry 

Wildlife and Wlldlands 
Food Science 

AMLCiJJr:.LUj^^:^^!LNi^^ 

The courses included In this category are Introductory general education 

courses to orient the general student to the scope of the agriculture 

Industry as well as Introductory core program courses for agriculture 

majors. The topics covered include agriculture principles, andVhdustry, 

physiological and biological factors, pest control, and engineering 

principles for fann mechanization. 

Introduction/Orientation 
Pests and Their Control 
Agriculture Engineering 

These courses explore concepts in modern agriculture and cover a wide 
range of topics--pr1mar1 ly , the Interrelationships between plants , ^sods , 
animals, and how they apoly to the agriculture Industry. Courses ave 
intended for all students and satisfy general education requirements. 

PIA^A AM THEIR CONTROL 

These courses are designed to Introduce the agriculture major to the 
Identification and chemical control of prtviclpal plant pests and weeds. 
Entonwlogy, pesticide formulation, application methods, proper selection 
and use and safety of herbicides and lilsect^ides are covered. 
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AGR I CUl TURf f NG 1 Nf. F R 1 NG 

Iheso courses iwo an Vntroduction to iigricultural engineering and cover 
the topics of f(irm VMi?r, nwchintn-y, olt^ctrif icfttion, and fum struc- 
turosK Courses Are Intended prinmrily for vocational students in agri- 
culture technohKjy programs. Construction, materials, equipnwnt 
irviintenvince cind operation are excluded. 

AN 1 MA.L sCJ t'NU'. 

Thifi catet)ory includes courses that survey principles of production, 
numagenM^nt , and ii)arketing of livestock as well as an introduction to 
goals and ot)Jectives of an a?)imal science program. The category breaks . / 
downjfurthor to include courses dealing with specialized topics of y/ 
animal productlon--pri;nari ly breeding, nutrition, health and husbandry. / 
The animal science courses are designed for students intending to com- 
plete proqrams in fann nianagewnt and other animal industry-related 
technolociies. Courses dealing specifically with e(|uipnwnt, animal main- 
tenance ar)d care are excluded. 

Animal Science 
Animal Breeding 
Animal Nutrition 
Animal Health, 
Animal Husbandry 

AN IMAI. SC l tNCt: 

This topic is coinp^r^i sed of courses that are generally a program orienta- 
tion and introduction to tiie industry for farm management students. 
Specifically, the 'courses tover characteristics of major livestock breeds, 
hrreding practices, nutrition, management, and marketing. In most cases 
these courses are preret^uisi tes for more advanced and specific issues 
coveredyin the" fol lowinij sub-categories. 
■ '* f, ^ 

These course'sSiiscu^s the theor;^ and practice of artificial insemination 
of farm aniDwtVs. The courses include physiology of reproduction* ge,netics^ 
sel(H:tion, crossbreeding, inbreeding, specimen collection* storage* and 
shii^nent. Most tourses include practical field experience in artificial 
insemination techniques and in some cases fulfill requirements for 
certification: The courses are required for farm management and other 
animal industry related program completion. 

ANJMAl_NUTR!T!pN 

Included here are discussions of digestion, absorption,' n)etabolism of 
nutrjents as related to growth and reproduction of ruminant dnd mono- 
gas trie animals , livestock nutrient requirements, feed composition* 
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foedino stftridards, tind ration foninilation. The course Is a core program 
re(|uirenwnt for students m<iJor1n(j in farm management or other animal 
Indus try- related programs. ^ ^ 

Ai(lM^ilALTH . - • ^ 

This topic Includes treatment of health problems In the major livestock 
breeds associated with nwjor physiological systems. Interrelated meta* 
boHc disorders, and parasites, Fur\drtmentals of Irnriunity* disease 
sym|)tomology . and examination are pnesented through a preventative health 
nKidel. These courses are Intended 'fyr students maAorIng in farm manage- 
inent or other; animal industry- related progranns, ' 

ANIMAL HUSBANDRY ; 

This category breaks down into general survey courses covering principles 
of livestock management, breeding, nutrition, and marketlno* as well as 
nK)re specialized courses applying these Issues to cows, swine, sh^p» 
poultry, horses, and dairy animals. These courses are Intended ft^Hki^ 
students in farm managentent and other animal industry-related programs. 

PL'MT^SCJJN^CE >' 
Plant science covers a wide range of crop and horticultural topics and 
emphasizes theory and technique through jpractical experience. The basic 
areas covered are plant production, field crops, horticultural practices, 
greenhouse management, and p^ant disease. In general, courses are in- 
tended for* crop and hortlcul tufral science majors, but courses are al^ 
included for the general student. Courses In landscaping, floral design, 
equipment ouilntenance and operation are excluded. 

Plant Science 
Agronon\y 
Horticulture 
Ornamental Horticulture 

Greenhouse ^ 
Plant Pathorlogy 

Thesje courses are basic plant science courses Intended to Introduce 
students to the fle'lds of crop and hor^ti cultural science. They coyer 
the topics of plant identification, weeds, seeds, bas1<? terminology* 
physiology, and plant propagation techniques. Most courses are re- 
quired for completion of crop and horticultural science programs and 
prerequisites for the more specialized sub-categorle.s that follow. 
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Courses In this category ex^lne representative field crops and related 
economic/environmental factors. Special em|)has1s Is given to cereal, 
gra^n, ^nd forage crops. Topics focus on growth, disease, harvesting' 
practices, fertilization, storage, and land management and renovation. 
These courses an> designed to fulfill crop and hortlcul tural science pro- 
gram requirements. 

Included here are courses intended as. non-major electiv«s for all stu- 
dents and nK)re specialized practical courses for hortl^tultural science 
majors. Courses designed for non-majors focus on hoin^* vegetable garden- 
ing and an overview of horticultural science. Courses for horticultural 
science students focus on theory and appreciation of techniques in plant 
propagation, soil treatments, fertilization, and identification as they 
relate to comi!)erc1al production of major fruit and vegetable crops. 

ORNAMPNTAL H.ORT I CULXURE 

These courses introduce horticulture students to nursery practices, pro- 
duction, ciire and maintermnCp of ornamental plants. Flowers, trees, 
s^hrubs. turf grc^ss are studied in terms of structure, growth, water, soil, 
Hght, temperature, pruning, disease, and pe^ts. 

Types ft/ Dlants grown in the greenhouse and how growth is accomplished 
undwr glass are major concepts covered In these courses. Management, 
11g[ft, heat, humidity and potting, transplanting, and fertilizing are 
considered. These courses vary in depth and- can be taken by horticul- 
tural science majors or as an elective by nonfTIftjors. 



These courses Introduce the crop and horticultural science students to 
comiijon plant diseases caused by virus, fungi, and Environmental factors 
The courses emphasize identification, cause, and control. 

Soil science courses appear as program requirements in the areas of 
agriculture, engineering, forestry and horticulture. The three classifi- 
cations focus on primary Issues of soil science, irrigatlon/fertilizatfon 
and soil mechanics. SolT science surveys chemical, physical, and bio- 
logical properties of soils. Advanced treatment of maintena»;^ce and 
management tect>n1ques is covered in irrigation/fertilization and in soil 
mechanics. ^ 




Sol 1 Science 

Irrigation/Fertilization 
Soi 1 Mechanics 
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Son science courses introduce students to basic Chemical, biological, 
and physical properties of soil. These courses are designed to coyer, 
soil topics related to the fields of agrlcul ture, engineering, .forestry 
including soil as life support medium for plants, conservation, jnanage- 
nient, strength and bearing capacity. The major topics of soil science 
are covtjred in greater depth in the following two courses. 

Principles of irrigation, application methods and systems, drainage, and 
plant requirenients ar.e considered with relationship to soil fertility. 
Additional topics covered are chemical nutritl6n, types of fertilizers, 
determination of nutrient functions, deficiency and toxic symptoms of 
nutrients, these courses are intended for agronon\y, forestry, and 
engineering students. ^ 

§P1L MEC]!AflI£S 

These courses appear In agriculture, construction engineering and forestry 
technology programs. Central focus is on types and classification of 
soils, as' well as laboratory/field testing and samf)11ng techniques. 

NATURAO^_5PP]^^^^ . ' ' 

These courses are intended for all students as an Introduction to the 
h,istory of envl t^onmental conservation In the United States. Conservation 
Is studied in the areas of soil, water, wild Vlfe, foVests, ranges, and 
atmosphere. Iniplenmntatlon through government programs is also studied 
with an emphasis on the future of U.S. natural resources. 

FORESTRY 

The courses in this classification cover the major aspects of forest 
technojogy. Introductory courses survey the industry and orient students 
to the forestry program. Forest sciences* technology methods, and forest 
products are dealt with in%ach of the sub-categories. Topics not in- 
cluded in this classification are fire fighting, equipment used in 
forestry and related technologies, and recreation principles, 

Intro'ductlon ^ - ' 

Forest Sciences 
Forest Technology 
Forest Products 
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Cout'ses in this category are an orientation to forestry in the United . 
States. They introduce forestry students to skills and products 
related to the Industry. This course is often a prerequisite for more 
advanced topics dealt with' In the followiiig three courses. 

These courses cover silvics, si Ivi cul turev dendrology » reforestjtlon 
methods^ and ecologic/T concepts. They are designed for forestry, 
recreation, and fire science students. 

These courses cover a wide range of techniques used. in forest technology. 
Included are forest navigation* tree measurement, 'forest inventory and 
forest preservation against f1re> insects and disease* The courses are 
Intended for advanced students in forestry* fire science, and recrjsation 
programs. Courses dealing with the topics of equipment, log scaling, 
timber harvesting, and fire fighting are excludec^. 

These courses discuss the marketing, management and nuinufacture of wood 
products* pulp and paper. Courses are Intended for forest technology 
s tudy . 



WILDLIFE AND WILD LANDS 



1 fication are int 



Courses in. this classi fication are intended primarily for students in 
fire science^ parks and recreation, forest, fishery, and envi»?onmenta1 
technology programs. Maintenance, .management and techniques iilvolved 
are discussed in relationship to fisheries, wildlife, wild land, range.* 
and water. These courses do not Include fire fighting techniques or 
recreation principles. 
Fisherigs 

Wildlife . . ^ 

Range ^ 
. Wild Land 
Water 

F I^HERJLES . . 

All aspects of fishery technology are covered by courfes in this category. 
Among major course topics arp fish ta'xonon\y» hafchery methods, history, 
dl1s^ase symf)tomatology , treatment, and pt'evention. These courses are 
intended for fishery technology students. 
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IdentlfiMtion, manaqenent. population control of all game, birds, tksts, 
predators, and waterfowl are Drlrary topics covered by courses In this ' 
category, Lurr,>nt manafje.nent practices and game regulations' are included 
Courses are ),,t..ndod for forest technology, piArk*; and recreation, and 
fl.te science students. ^ 




RANfiE 

fur-'ri'l^r"^'''"^''?'.?' '^-^'^'''uJ nation, improvement water struc- 
tUM> and pasture rotation are the prlnwry topics covered in this category 
I^L^I'Im' Intended for students In agriculture, forestry, parks ^ 
and recreation and f1re science programs. 

• \ 

mo L/WW 

The courses In this category focus on wild land management for fbrestry 
and f.re science students. Major topics include plant ecology, Identi- 
f cat on. env1ronM,entall controls, field Investigation, plant conmUnl ties , 
and fire prevention. Courses on method? of fire fighting and recreation 

are ftxcuKied. / • - t - 

( ; 

WATER 

These courses discuss water resource development, hydrology, prln^ioles 
of water use, drainage, and erosion. These courses are Intended frir 
parks and recreation, and forestry Students. 
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Center for the Study of Community Colleges 

INSTRUCTOR SURVEY 



Your college is participating in a nationwide study conducted by the Center for^he Study of Com- 
mjunity Colleges under a grant from the National Sciertcc Foundation, The study is concerned with 
the role of the sciences and technologies in two-year colleges — curriculum, instructional practices 
and course activities. ^ . 



^The survey asks questions about one of your chaises offered lust fall Thikinformation g3thei:pd will 
help inform gi^oups making policy affecting the sciences. All information gathered is treated as 
confidential and at no time will your answers be singled out. Our concern is with aggregate instruc * 
tional practices as discerned in a national sample. 

We recognize that the survey is time-consuming and we appreciate your efforts in completing/it. 
Thank you v<iry much, ' w . 



la. Your college's class schedule Indicated that In Fall, 1977 you were teaching: 



(Course) 



11 13 (Section) 



If l^hls class was assigned to a different llnstructor, please return this survey to your campuf facilitator 
to give to the pers6n who taught this class,' 



If the class was not taught, please give us the reason wfiy, and then return the uncompleted 
survey form In t|ie accompanying envelope. 



b. Class was not taught bfcause: (explain briefly). 



Please answer tl^ questions in relation to the specified class. 



'2, Approximately how many students were initially enrolled in this cluss? 



Males 
Females 



14-16 
17-19 



3, Approximately how many students completed this 
course and received grades? (Do tiot include 
withdrawals or Incompletes.) 



Males 

Females ^ 



20*22 
23-25 



4. Ch$ek f f^ of tM^MM b€low ttuit you bMmv$ proptriy dMcrllMt this courM: 

«. PaniUel or equivafent to a lowc;r dlvisioo college level course 
, At transfer institutions . . . . u 

b. Designed for transfer ttudents majoring in one of the natural , 
reiources Aeld^ (e.g., agriculture, forestry) or an allied health 
Aeld(e.g.» nursings dental hygiene, «tc.) 

c. iDesigned for transfer students majonng in one of the physical 

or biological sciences^ engineerinfl»tnatnematics, or the health ' r 

sciences (e,gs pre-medicine, pre-dcntlstry) . . - . . . . Q ^ 

d. Designed for transfer students majoring in a non-scifencc area ... □ ^ 

e. Designed for occupational students in an allied health arca^ ... □ » • 

f .Designed for occupational students in a science technology or 
engineering technology area □ ^ 

g. Designed as a high school make up or remedial course ^ 

' h. Designed as a general education course for npn-transfer and non- 
occupational students . . . . , • 

i. Designed for further education f>r personal upgrading of adulf 
, students . ....... ^ . * 

j. Other (please specify):^ , ^ 

. V, 

5a. Instructors may dcalfc many qualities for their studenti. Please select the one quality In the following list of four 
that you most wanted youi' studenti to achieve In the specified course.. 

J ) Understand/appreciate interrelationships of science and 

technology^ with society-. 

2) Be able to understand scientific research literature 

3) Apply principles learne^^ in course to $olve qualitative and/or . 
quantitative problems -^ . 

' 4) Develop proficiency in laboratory methods and techniques of 

th^ discipline . .....T 

b. Of^the four qualities listed below/ vi^hlch qy did you most want ycHir students to achieve? 

i) Relate knowledge acquired in class to real world systems 

and problems D 

1) Undei^^tand the jirinciples, concepts, and terminology of the discipline , □ ^ 

3) Develop appfeeiation/understanding of scientific niethod . 

4) Gain "hands-6!^*'6r field experience in applied practice . 

c. i%nd f rom^thli Hat, which one did you imxt want your atudcnU to achieve In the tpc<;lficd cIms. 

1 ) Learn to use tools of research in the Sciences . ■ . □ ^ 

' 2) Gain qualities of niind useful in further education □ ^ . 

3) Understand self ; 

. v4) Develop the ability to think critically □ *• ' \ 

tm. Ware there prerequisite requirements for this course? Yes Q ^ □ ^ 

^ |>. IF YES; Which of the foUowlng were required? (CHECK AS MANY AS An>LY) 

1) Prior course in the same discipline taken in high school □ ' . . college 

2) Prior course in any science tiken in high school □« . college 

3) Prior course in mathematics takei^ hi|fh school' □ ' / collegc'Q* 

4) Declared science or technology major D * 

5) Achieved a sp«iciiflcd score on entrance examination . 

6) Othtr (please specify): 1— : — . — □* 



Ov«r the tMin t«itn, what p«roiatftg«\or cIam tlim Is dtvotfd to mqh of th# foUowUig: 

y $s Your own ll^turei . . 

. \ b. Quest lecturers , * 

c. Student verbal' presentations 

d, Class dis<:ussion 

f iv Viewing and/br li^itening to film or taped media . . 

f. Simulation/gaming . 7""^ 

g. Quizzes/examinatipns 

h. Field trips 

i. Lacuira/demonst ration experiments 

J. Laboratory experiments by students . . 

k, Laboratoi7 prnctical examinations and qui/zes 

1. Other (please specify): [ 

1% 



M 



St/S3 
S4/M 

36/37 

40/41 
4S/49 
44/4ft 
46/47 
46/49 
50/51 
52/53 

M/6f» 



PImsc add percentages to make 
sure they agree with total 



TOTAL: 



100 



8. IIo\^ frequently were each of the following Instructional media used In this class? 



AI 
an 



ij\of th 



heck last box if you or anv member of your faculty developed 
the" designated media for This course . 
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Frequently Occasionally 
tued used ^ 

a. Films . . ; D ^ D * 

b. Single concept film loops Q2 

c. Filmstrips Q i Q 2 

d. Slides □ i 

Audiotape/slide/film'combinations . Q*' ' 

f. Overhead projected transparencies . QV ' 

g. Audiotapes, cassettes, records 

h. Videotapejs Q i QS 

i. Television (broadcast/closed circuit) : {jy 

j. Maps, charts, illu strat ions, displays □ ^ , □ ?i 

k. Three dimensfonal models □ ^ Q « 

IT Scientific instruments^. . . • 

m. Natural prcs'erved or living specimens . * \ . . . □ ^ □ 2 

h. Lecti^rsADr demonstration experiments 

involving chemical reagents or physical apparatus , , D ' ^ D ^ 

;0. Othcrfp/a^5e5ptfci/y); ^ ^ 

3 . ' • „' 



Never 
used 

□» 
□» 
□» 
□» 



Developed 
by self or 
other fa^ty 
member 

D' 
D* 
D' 



a' 



M 
B7 
56 

60 
61 
62 
63 
64 
65 
66 
67 
68 

69 

ro 



9. Which of th« rollQ%aii« matcrlab wn vmd In this cUm7 CHECK EACH TYPE USED. THEN, FOR EACH TYPE 
USED. PLEASE ANSWER ITENUI A-D. 



ChMk 
M*t«rUlt 

UMd 



1 



How 
W^fV - 

total 

•tudttHt 

raqulred 



Well 
Mtistied 



□ TextbopHs 



□ Laboratory 
materials 
and work- 
. b<>oks 



Q Collections 
3 of 
readings , 



[J Reference 
^ books 



Journal 
5 and/or 
magazine 
articles 



Q Newspapers 
e 

□ Sylfabi 
7 and 
han<;|[out 
materials 



Q Problem " 
* books 



□ Other 

* (please 
specify) 



!3 IS 



^9 ?V 



25-27 



37 39 



43 45 



4d-51 



55-57 



4low satltfM wmrm you 
with tliMM inat«rlali7 



Would 
like to 
change 
them 



Deflnitely 
intend 
changing 
them 



16 



27 



2B 

□ 



34 

□ 



40 
46 



52 
58 



04 



Did you 
prapart 
thtM 



Yes, No 



17 



23 



29 



35 



41 



47 

□ 1 



65 



□ 



63 
50 



How mucli aay did you liavt In 
ClM Mlfclloii of thm maiotiate? 



Tbtal 



Selected 
them but 

had to Was 

verify member of 

with a a group Someone 

chairperson that else 

or admin- selected selected 

Istrator them them 



18 



24 



30 
30 



42 
46 



54 



□ 



□ 



□ 



n 



□ 



06 

□ 



□ 



□ 



□ 



□ 



n 



□ 



□ 



10. I^tatf Indicate (h« tmphiii|ri givm to mch of tiMt foUowIng ttiMlMit MtlvltlM Ui Ihte clut* 



a. PaptM s wrlt^pn outnide of class ^ 

b. Pa|>crs writtrr* in cla^s . . j . 

c. Quick score/objective tcsts/examn Q ' 

d. HEssaV tcsts/cxAms . , 

0. Fiold reports . . . Q 

1. 0;al rocilations • □ 

g. Workbook compiction 

h. Regular class attendance Q ^ 

i. Participation in class discussions . 
Individual discussions with instructor 

k. Research reports . " • D 

1. Non-written projects 

m. Homework \~] 

n. Laboratory repcffis Q] ^ 

o. Laboratory unknovyns and/or practical 
exams (quantitative;,and qualitative) 

p. Pioblem sets 

q." Other (please specify): f 



NotlnchMtod 
itftttrmlnlnf 

gracto 


InchMtod bu/ 
counttd tots 

tlym 2SH 
toward gracki 


Counted 2SH 
or mora 
toward 
gr»de 




• □' 




□ » 










M 








M 








70 








71 








72 








78 


■ n' 






74 


■ n' 






7ft 


■ 






7fr 


- .□' 






77 


■ □ ' 




□ 


7* 


■ n' " 






79 


• •□' 






80 








^ 12 








13 








14 



II. Examinations Or quizzes given to students may ask them to demonstrate various abilities. Please Indicate the 
Importance of each^of these abilities In the tests you gave in thls«our«e. (CHECK jOIsnE BOX FOR EACH ITEM) 



V«ry 
Important 


SooMwhat 

iniiportant 


Not 
Important 




a. Mastery of a skill 








15 


b. Acquaintance with concepts of the discipline 








If 




□ 1 






V 


cf Understanding the significance of certain 
works, events, phenorhena. and experiments 








18 


C', Ability to synthesi7.e course content . , . . 


Ql 






19 


f. Relationship of concepts to student'^ own values 








20 


g. Oxhcr (please specify): 








21 



12. What was the relative emphasis given to each type of question In written qulzies and aKamli)a^ons? 

(PLEASE RESPOND BY CHECKING ONE OF THE THREE BOXES FOR EACH ITEM.) 



a. Multiple response (including multiple 



c. Essay"^ ........... 

cl. Solution of mathematical type problems 
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e. Construction of graphs, diagrams; 
chemical t^pe equations, etc. . . 

f. Derivation of a mathematical relationship 

g. Other (please specify): 



5. 



iPrsqiBMitly 
usad^ 


Saldom 
used 


Navsr 
used 


1 

V. 


• 






22 


■ w 






23 


. w 






24 


■ w 






29 


■ 














' 27 








• 26 


59 









IS. What grading practic* xlld you employ In this olMt? 



ABCDP ... 




ABCD/No credit . 




ABC/No credit 


■ □' 


P«9/Ftil . . . 


• a* 


P«»s/No credit 




No grades issued . 




Other 





{please specif y) 



14. For Mch of the following outof^lUM activities, pleAi^ Indicate If attend«nc# was required, 
• recommended or neither. 



4 





Attendance 
required for 
course credit 


Attendance 
recommended but 
not required 


Neither 

hMiulrsd nor 
recommended" 




a. On campus sducational lype^ilnis . . 








30 


' b- Other nima 




a' 




31 


c. Fisid trips io industrial planfs, research 
Isboratoncs . 








32 










33 


' . c. Mu5Cums/#xhibitt//oot/arborttunis . 




a' . 




34 


I\ Volunteer service on an environmental project , 


a' 




35 


g. jOutside lectiu'^s 








36 


h. Field ti ips to natural formation or ^ 
ecological ai^a 








37 


i. Volunteer service on education/ 
community project 








38 


j, 3\Jtoring ^ 

• 








39 


k. Other (plefisc specify): — 




□ 2. 




' 4b 


15a. Was class conducted as an Interdisciplinary course? 




Yes 




41 



No 



□ 



b. IF YES: Which other dl'tclpllnet were Involved? 




(please specify) 



42- 
43- 



16. Were Instructors from other disciplines Involved « . . 

YES 

... In course planning? □ ^ 

...in team teaching? 

... in offering guest lectures? '. . • • • . • 



NO 



44 
45 
40 
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11: Which of thM« typ— oi taaUtmno* w«rt avidbibl* to you iMt t«rm7 CHECK AS MANY AS AJnPLY 
b. Which did you uUUm? CHECK AS MANY AS AT^PLY. 



/ 



a. h. 

•vallablt to mt 
Intht tollowtiig 

•kmB UtIlfaMd 

^ Clerical help ^ \ □ ' □ ' 

b. Ibst-tcoring facilities . . . □» 

c. Tutors ^3 . 

d. Readers □< 

e. Paraprofessional aides/instructional assistants .... Q ^ □ » 

f. Media production facilities/assistance .• 

g. Library /bibliographical assistance 

h. laboratory assistants 

i. Other (please specify): - . □ » □ ^ 

18. Although this course may have been very effective, what would It take to have made It better?" 
CHECK AS MANY AS APPLY- 

a. More freedom to chof>se materials • 

b. More interaction with colleagues or administrators D ^ 

c Less interference from colleagues or administrators , Q» 

d. Larger class (more students) v . . . . Q] < 

e. Smaller class . ■ 

f . More reader/paraprofessional aides D * 

g. More clerical assistance # . □ ^ 

h. Availability of more media or instructional materials Q • 

i. Stricter prerequisites for admission to class , 

j. Fewer or no prerequisites for admission to class / , ^ 

k. Changed course description Q ^ 

1. Instructor release time to develop course and/ 

or material □ 5 

m. Different goals and objectives 

n. Professional development opportunities for instructors □ * 

o. Better laboratory facilities * 

p. Students better prepared to handle course requirements 

q. Other (please specify): , \ 
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Now, Juat « f«w qiMttlons about you ... 

19. How many y«ir« h«vt you taught In any a. Le»« than one year □ ' »' 

twtvyar college? b. 1-2 year. . ^ □» 

c. 3-4 years □ > 

' . , d. 5-10 years . ; .. • tH* 

e. 11-20 years 

f. Over 20 years • • • 

20. At this college are you considered to be a: a. Full-time faculty member □ ' ^ 

b. Part-time faculty member □ • 

' c. Department or division chairperson . .. 

d. Administrator 

e. Other (please specify): 

i • • • n» 



21a. Are you currently, employed In a research or Industrial position directly related 
to the discipline of this course? 

Not] 2 

b. IF YES: For how many years? "^^^ 

c. If prcvlounly you had been employed In a related Industry or research organization, please Indicate the 



number of years: ^ ^ . * ^' 

• \ 

22. What Is the highest degree you presently holdl a. Bachelor's q i . 58 

b. Master's □ » 

c. Doctorate 



IMPORTANT INSTRUCTIONS 

ThAnk you for taking the time to complete this survey. Please seal the completed questionnaire in the envelope 
which is addressed to the project facilitator onj'our campus and return it to that person. After collecting the forms 
from all participants, the facilitator will forward the sealed envelopes to the Center. 

We appreciate your prompt attention and participation In this important survey for the National Science Foundation. 



Arthur M.Cohen Florence B. Brawer 

Principal Investigator Research Director 

ERIC Clearinghouse fo'r Junior Colleges 
96 Powell Library Building 
University of California 
Los ATTgeles, California 90024 



